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INTRODUCTICON

This report relates to the flood situation along the Quinebaug
River and Cady Brook in Southbridge, Massachusetts. It Was pre-
pared at the request of the Massachusetts Water Resources
“Commission to aid in the solution of local flood problems and in
the best utilization of land subject to overflow. The report is
based upon information on rainfall, runoff, historical flood heights,
bridges and other technical data per"ti'nen{: to the frequency and
size of floods on the Quinebaug River and Cady Brook, Itis
intended to encourage those affected to help‘ themiselves,

Two phases of the flood situation along the streams are covered
in this report, The first relé.teS'a record of the lé.rgeét Known '
historic floods in the area. The second discusses the probability
of future floods of various magnitudes inciuding the Intermediate
Regional Flood and the Standard Project Floéd. The.se floods are
defined on page 3.

On the Quinebaug River, floods are modified by the two existing
flood control reservoirs, East Brimfield and Westville. On Cady
Brook, however, the stream is without benefit of flood control

reservoirs,



In problems concerned with the control of developments
in the flood piaing of Quinebaug River and Cady Brook and in
reaching decisions on the size of flood.s to consider for this
purpose, appropriate consideration should be given to the
possible future occurrence of floods of the size of the Intermediate
Regional Flood, and the Standard Project Flood.

Maps and profiles which indicate the extent of flooding that
has been experienced and that which r_night occur in the future,
in the report area, are included in this report. From these,
the depth of probable flooding at any location may be learned.
With this information, floor levels for buildings may be pla.nned'
high enough to avoid flood damage or, at lower elevations, with
recognition of the chance and_hazards of flooding that are being taken,

The report does not include plans for the solution of flood
problems. Rather, it is intended to provide the basis for further
study and planning on the part of the town in arriving at solutions
to minimize vulnerability to flood damages. This involves local
planning programs to guide developments by controlling the type
of use made of the flood plain through zoning and subdivision
regulations, the construction of flood protection works, or a

combination of the two.
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It is not intended to extend any Federal authority over zoning
or otﬁer regulation of floed plain use, and the reéort is not to
be construed as corrimitting the Federal government in the future
to investigate, plan, design, construct any facilities discussed,
or to imﬁly any intent to undertake such activities unless specifi-
cally authbrized by Congress. It is intended, as mentioned before,
as an aid to local authorities.

The New England Division of the Corps of Engineers wﬂl,
- upon request, provide technical assistance to Federal, state and
local agencies in the use of the information contained herein and

will provide other pertinent data which are available.
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SUMMARY OF FLOOD SITUATION

The town of Southbridge is located on the Quinebaug River in
the sopth‘-cenltral part of Massachusetts at the upper partioﬁ of the
Thames R.iver. basin._ This report covers‘approxima..tely 5 miles of
the qunebaug River from the Dudley._town line upstream to West-
ville Dam, and about 1. 8 miles of Cady Brook from the Quinebaug
R-i.ver.to the ‘Clha.rlton town ling which is. shown on Plate 1. Plate 2
‘sho_ws_the location of Southbridge in .the_ upper part of the Qu"inebaug
River basin,

The U. S. Geological Survey maintains a gaging station‘ on the
Quinebaug River 200 feet downstream of Westville Dam and about
|l mile .upstrg«':am gf McKins_try_ Brook. The first records of ri_yer
stages and giis::harges datre back to July 1939. F.l.ows are regulal;ed
by East Brimfield and Westville Dams and by other reservoirs
above the station. Residents along the streams have been inter-
viev?ed and newspaper filres. and histor_ica,l docx.J.me,nts. searched for
informé.l;ion concerg'mg past floods. ‘The épe?:__s.tj.ng prOCedﬁreé._for
Westvil‘le and East Brimfield flood control projects have _b_ee?
revi.s;wed and from these investigations and from studies of possible
future floods on the Quinebaug River and Cady Brook, the local

flood situation, both past and future, has been developed. The



following paragraphs summarize the significant findings which
are discussed in more detail in succeeding sections of this report,

ok K

THE GREATEST FLOOD known to have occurred on the Quinebaug

River and Cac‘iy Brook occurred in August 1955 when hurricane
"Diane" depo‘s'i.t'ed record aﬁbunts of précipitation on regions
previously saturated by hurricane "Connie'', Flooding in South-
bridge was further increased by the failure of the Old Globe Tool
and Dié C'omfaa.ny Dam on Ehe Quinebaug River and Glene-cho Dam
6n Cady Brook in Charlton which in turn destroyed several small
dams,

¥ % 3k

ANOTHER GREAT FLOOD in Septembér 1938 was the second highest

flood on the Quinebaug River and resulted from an intense storm
preceding a disastrous hurricane.

%% ok

OTHER GREAT FLOODS on the Quinebaug River occurred in

March 1936 and February 1886 with the latter approximatély

equal to the March 1936 flood.,
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INTERMEDIATE REGIONAL FLOODS on the Quinebaug River and -
Cady Brook are floods that have an average frequency of occurrence
in the order of once in 100 years or, in other words, in each.year. =
there is a 1 percent chance of occurrence. They are deterthined.. -
from an analysis of floods on those streams and other streams
in the sa.zhe general area. The analysis indicates that the Inter- .7
mediate Regional Flood for the Quinebaug River:varies from- zero . .
to approximately three feet lower than the modified 1955 floed~ - =
.and for Cady Brook varies from zero to three feet lower than the: .
recurring 1955 flood without dam failure.

I

STANDARD PROJECT FLCOD on the Quinebaug River and Cady

Brook represents an estimated flood condition which is considered .
to be possible. It is not practical to assign a frequency to the
Standard Project Flood as the occurrence of such a flood would be - .
a rare event, however, it could occur in any year. : In this study .
the flood would have a stage on the Quinebaug River between zero

to one foot higher than the modified August 1955 flood.  On Cady .
Brook this flood will vary from zero to three feet above the = ...
experienced August 1955 flood assuming there are no dam failures.
on the brook. - J

.oR
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MAIN FLOOD SEASON on the Quinebaug River is in the spring,

usually resulting from spring rains combined with melting snow,
However, records reveal that the two highest floods were the

results of hurricane-type storms in August and September.

FLOOD DAMA.GE-PREVENTION MEASURES in the Quinebaug River
basin, as well as in §ther drainage areas in New England, has
been an active program of the New England Division, Corps of
Engineer.s. The existing flood control .reServoirs, East Brimfield
and Westville control 80 percent of the drainage area of the
Quinebaug River and will prevent serious flooding in the town of
Southbridge. The Commonwealth of Massachusetts widened and
degpened..th..e channel of Cady Brook and constructed 1100 feet
.of concrete retaining ﬁralls in the vicinity of Charlton Street.
.However, on the uncontrolled Cady Brook the area is still sus-
ceptible to flooding,

| 0k K

FLOOD HEIGHTS of the September 1938, the March 1936, the Inter-

mediate Regional and Standard Project Floods related to the most
recent major flood which occurred in August 1955 are shown in
Table 1. The table shows the comparison of the flood heights
anng the Quinebaug River at the Mechanic Street and River Street

Bridges.
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TABLE 1

RELATIVE FLOOD HEIGHTS

Below August 1955 Flood

‘ Co b In Feet
. Mechanic Street River Street
Flood . -Bridge . .. .. Bridge. -

Augugt 1955 , .. . 0. 0
September 1938 : 6.5 5.1

. March 1936 . 1y - 10.5 4,8

. Intermediate Regional 8.5 - 9.8
 Standard Project (1) 6.8 8.7

{1} Modified by Westville and East Brimfield Dams, :-

GENERAIL CONDITIONS AND PAST FLOODS

GENERAL- ..

This. section of the report is a history of floeds on the:Quine-"
baug River and its tributary, Cady Brook, in the vicinity of the .-
town of Sduthbridg.e, .in Worcester County, Massachusetts., .. .

Plate 2 shows the location of Southbridge which is. in the south;-;: *

- central part of the Commonwealth and in the upper Quinebaug -
‘ River basin.. The portion of Quinebaug River studied covers - =

K- approximately 5 miles from the Dudley town line upstream to

Westville Dam, and about 1.8 miles of Cady Brook from the: - - . .

Quinebaug River at Station 140+00 in the town of Southbridge



to the Charlton town line as. shown on Plal:e L. The first
-récords of rwer stageé and discharges date back to July 1939
'Flows are regulated by East Brimfield and Westfield Dams and
by other reservoirs above the station,

: ._Since a_bout 1690, when the region was first settled, ai_i: léa.st '
15 ma_j‘t.)r floods have occurred in the Quinebaug River basi‘n. The
I:hrée earliest known floods occurred in 1720, 1784 and 1789,

Inves.tigations were made following all the floods that have
' taken ﬁla._ce since March 1936, Residents along the streams
hé.‘%e ‘Eeén{ 1nterv1ewed and"n'e\i;’s{;;aper f11es and H‘istélricall.dgﬁ_cu-
'menté sear_'chéd. for informatio.n concerning past floods (See
Figure 71'.). Keeping of systematic flood records for the major
New England ,r‘iw}éz;s began about 1904, - It is '-fairly_'certaiq' that
the recent floods exceeded all historical floods back’ to the date
of white settlement - some 300 years ago. Even though the
magnitudes of the early floods cannot now be determined, the - -
'knovs‘rledge of their existence is Va.luable. ‘Table 2 shows a partial-
list of hi.'sto:ricai.'f.IOOds _(those'--flédds' that have occurred ‘before

the establishment of gaging stations).:



TABLE 2

HISTORICAL FLOODS

QUINEBAUG RIVER BASIN

Year Month Year Month
1720 - 1818 -
1729 February 1828 March
1757 February 1837 -
1767 - 1867 February
1784 - 1869 October
1789 - 1876 March
1801 March 1886 February
1807 February

Settlement

The Thames River basin was settled early in the 17 th century.
Southbridge was originally settled in 1730 and incorporated as a
town in the year 1816, It was formed from parts of Charlton,
Dudley and Sturbridge. The area was not easily adaptable to
farming, so the early settlers turned to manufacturing as their
chief economic pursuit. Graphite was discovered in the area and

as early as 1638 the ore was mined. The oldest auger and bit



MECHANIC STREET
HIGH WATER MARKS - AUGUST 1955

Figure 1



factory in the country was established here in Southbridge and
tools made here were used to build the U.S. Frigate Constitution,
'""Old Ironsides''. Southbridge is an industrial community and

the leading sources of employment are firms engaged in manu-
facturing,

The important manufacturing plants in Southbridge are located
along the river and include such diversified products as optical
goods, cutlery, tools and dies, and textiles. Most of the buildings
along Cady Brook are residential with a few commercial enter-
prises.

Flood Damage Prevention Measures

Flood control dams in East Brimfield and Westville have been
constructed by the Corps of Engineers on the Quinebaug River
upstream of the town of Southbridge (See Figure 2). East Brim-
field Dam is located in the town of Sturbridge about one mile
southwest of the village of Fiskdale. Construction of the project
was initiated in 1958 and completed in June 1960 at a cost of
$7,020,000. The reservoir can store 30,000 acre-feet equivalent
to 8.3 inches of runoff from the drainage area of 67.5 square

miles. Westville Dam and Reservoir is located in the towns of



Southbridge and Sturbridge. Construction was started in

1960 and completed in 1962 at a cost of $5, 590, 000, The
reservoir is capable of storing 11,100 acre-feet of floodwaters.
This is equivalent to 6.5 inches of runoff from the net drainage
area of 32 square miles below East Brimfield Dam.

Flood Warning and Forecasting Service

The U.S. Department of Commerce River Forecast Center
at Hartford, Connecticut is re sponsible for issuing flood warnings
for the protection of life and property in the Quinebaug River
basin, The flood warnings are issued by teletype simultaneously
to the press services, State Police, Civil Defense and many
other State and local agencies.

It should be reiterated that a flood warning system is only
one phase of preventative flood damage measures. The other
phase is the preparation of Federal and local governments
and private citizens to combat the impending storm. Without a
sufficient storm warning and an ability to react to the warning,
the residences, industrial and commercial establishments in
low-lying areas will be defenseless against the raging flood waters

of the Quinebaug River,
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WESTVILLE DAM

EAST BRIMFIELD DAM

FLOOD CONTROL DAMS

Figure 2
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In addition to the flood warnings and forecasting services, the
Corps of Engineers operates an Automatic Hydrologic Radio
Reporting Network., This network, under computer programmed
control, will immediately provide read-out information which is
essential for the regulation of East Brimfield and Westville Flood

Control Reservoirs.
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QUINEBAUG RIVER

The Stream and Its Valley

| The Quinebaug Ri.ver rises in the no;c'tlﬁeast part of the town
of Union, Connecticut, at a small p.ond in t};e. v_illa.ge of Ma;shpaug
at an'eleva;.tion of 690 feet above mean sea le\lrel. The river follows
a sinuous course in a gengral northerly ciireétion for é..boﬁt'S.rriiiés
to East Brimfield, Massachusetts, thén winding generall); .south—
eastward for about 25 milgs to its confluence with the French R.igrer
‘at Me‘cha.ni.‘cs.ville in the town of Thompson, Cénnecticut. Frdl;n
there, | tﬁe Qui.neba.ﬁg Rilver‘ flows mére of less south fo.r about‘
43 miles to empty into the Shetuéket River juét horti:; of the city"
of Norwich, Connecticut, The Quinebat;.g Rive;' has-a to.-(:é,lilelngth
of approximately 76 miles with a total fali of -67.0 feét. -

The Quinebaug River watershed has a rn.a.ximlum‘ iength of approxi-
mately 55 miles, an average width of a.bo.tilt 15 mileé, a.r.l.d.a‘l
ma:;imum widl;h of about 23 miles along the Mas.sachusélt‘f.:s-.Connec-
tict':;t border. Its total drainage area of 744 square milés ac’cc;unts
for slightly more tha.ﬁ 50 percent of the toﬁal drain#éé aréa o.f ‘I;He

entire Thames River basin,
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The Quinebaug River basin lies completely within the uplands
of New England, The entire basin is maturely eroded with
rounded hills rising above relatively narrow valle‘ys; The h1ghest
point in the watershed is Mount Plsgah (1 264 feet) in the town
of Wales, Massachusetté - h h

Developments in the Flood Plam

Plates 3, 4, 5 and 6 show the flood plams of Qulnebaug Rwer
coﬁered in thts mvestlga.tmn. There is httle development in the
flood plains bet.w‘een the.Dudléy_ town line and-Sa-ndé‘rstrialneﬁDéfn.
Between Sandersdale Dam aﬁd Cadlerook is .the ia.rge Aineriéaﬁ
Optical plant, Upstrearﬁ of Ca.dir B.rocl>k to.the formér locatior;.of
the Globe Tool é.nd rDie Compaﬁy Da.Km, there would .be iittle o
flooding. From this poinl: upétream. to Westville 'Da‘m, thé flolo.d
plain remains undeveloped. | | |

Bridges Across the Streams

There are eleven bridges cro.ssir.lg thé Quinéba'ug‘ ‘RiVe..r 1n fhe
reaclf.:.covered Ey the r‘epc.'rt. Views of somé of the brid.g-eS aLré
shown in Figure 3, Table 3 lists i:oertinent elevations for the
bridges and shows thé relati.on to the Iﬁfermediat; Regioné.l f‘lood

and the experienced August 1955 flood.
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TABLE 3

BRIDGES ACRQSS THE QUINEBAUG RIVER

Station ) Intermediate Underclearance

Above ' River : Regional August 1955 . Relating to Intermediate

Dudley Bed Floor Flood Flood - Regional Flood
Town Line Identification Elev, Elev, Crest Crest Elev. Above Below

ft, , msl ft., msl ft., msi- ‘ ft., msl ft. , msl ft. ft.

58450 Dresser Hill Road 383.5 . 401. 4 397.2 408.0 : 397.6 0.4 -
105+00 *A. O, Bridge - - 412,0 - 414,7 2.7 -
108+00 A.O. Bridge _ - - 412.3 - 421,1 8.8 )
111450 A, Q. Bridge . | - - ‘ 413.0 - b 421.1 8.1 -
125470 A, O. Bridge - - 420.2 - 429. 4 9.2 -
127400 A,QO. Bridge ) - - : 420.4 - 429.4 9.0 -
132+70 A, Q. Bridge - - - 421.3 - 428, 6 7.3 -
144+00 Mechanic Street : 412.5 429. 4 425,8 434,3 "425.0 - 0,8
157400 Central Street 419.4 453,2 . 428.1 456.0 448.8 20,7 -
196450 River Street : 469. 4 487,17 479.4 489.2 483.2 3.8 -
208150 Mill Street © 477.1 493.2 483.3 496.1 488.8 5.5 -
211450 West Main Street 479.1  497.2 485.3 500. 9 492, 5 7.2 -

*American Optical Co.



Inspection of the water surface profiles on the Quinebaug
River indicates that the Eridges in general are 'noi;_major restric-
tions to flood flows__ and no bridge will be inundatea by the
Standard Projéct Flood. Dressﬁr Hill.Roa;ifB'ri(’ige will be. an
obstacle to flood flows But will not be overtopped. Mechanic
Street Bridge _will be an obstruction but will pasé flood flows,
Approaches to the .above bridges will not be ;inﬁndated except
Mechanic Street Bridge, and that only when Cady Brook experiences
a flood with the magnitude of an Intermediate Regional Flood or
greater, - | R .

Dams on the Quinebaug River

There are three dams in the reach covered by this I;eport.
Views of two dams are on Figure 4. Sandersdale Dam at station
87+50. The American Optical Company Dam at stati.on 112+00 and
the Ha.r.rin'gton Comﬁany Dam at station 190+50 wére l;reached or
damaged during the August 1955 flood, They were reconstructed

and are now capable of passing flood flows,
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Table 4 lists pertinent elevations of dams and shows their
relation to the Intermediate Regional and Standard Project Floods.

Obstructions to Flood Flows

The effect of obstructions due to bridges, bridge approaches
and dams has been discussed in the previous paragraphs, With
the exception of the bridges there are no other significant obstruc-

tions to flows in the Quinebaug River.

TABLE 4

DAMS ON QUINEBAUG RIVER

Toe Crest IRF SPF Depth over Dam

Station Identification Elev., KElev., Crest Crest IRF SPF

ft. ,msl ft. ,msl ft., msl ft.,msl ft. ft.

87+50 Sandersdale 401.3 406,6 408.3 5.3 7.0
112400 American

Optical 405.7 416,5(1) 419.0(2)419.5(2) 2.5 3.0

190+50 Harrington Co. 463.8 476, 9(1) 429.4(2)480.6(2) 2.5 3.7

(1) Flashboard Elevations

(2) Elevations in immediate vicinities of American Optial Co.
Dam and Harrington Co, Dam are indeterminate due to
uncertainties regarding flashboard removal procedures

during flood conditions and therefore are only estimated.
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MECHANIC STREET BRIDGE

CENTRAL STREET BRIDGE

BRIDGES ACROSS QUINEBAUG RIVER

Figure 3
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SANDERSDALE DAM

RUSSELL HARRINGTON DAM

DAMS ON QUINEBAUG RIVER

Figure 4
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Flood Stages

Table 5 lists flood crest elevations for the known floods at
highway bridges on the Quinebaug River and the elevation where
flooding begins.

TABLE 5

F1.OOD CREST ELEVATIONS

QUINEBAUG RIVER, SOUTHBRIDGE, MASSACHUSETTS

Location 1936 1938 1955 Flooding Begins
ft., msl ft., msl

Central St. 451.4 - 456.0 447

River St. 484.4 484.1 489, 2 475

Mechanic St. 423, 8 427.8 434.3 426

Dresser Hill Rd. - - 408.0 400

In addition to the floods listed above, historical records indicate
that the upper Quinebaug River basin suffered a flood in February
1886 that was approximately equal to that of March 1936. Readings
from the USGS gage at Westville have been omitted, as there

has been only one flood since 1939 when the gage was installed.

20



TABLE 6

F1LOCD CREST STAGES AND DISCHARGES. = - =

QUINEBAUG RIVER, SOUTHBRIDGE, MASS.
AT AMERICAN OPTICAL PLANT GAGE

Zero of Gage = 416.5 Feet Above Me.an Sea Level

Natural Modified-
Date of Crest Stage Flow Stage Flow
(£t.) c. f. s, R £ 4 0 {c.f. 8.
March 1936 4.8 6,.500 2.6 3,400
September 1938 6.8 13,000 2.6 3,400
August 1955 11.4 36, 000(1) 8.1 24, 500

(1} Includes dam failure on Cady Brook.

Floaded Areas, Flood Profiles and Cross Sections -

Plates 3 and 4 show the approximate areas along the Quinebaug
River in Southbridge that would be inundated by the Intermediate

Regional, Standard Project and Modified August 1955 Floods,

The actual limits of these overflow areas on the ground may vary

some from those shown on the maps because the 10 foot contour inter-

val and scale do not permit precise plotting of the flooded areas,

The high water profiles for the Intermediate Regional Flood, the

Standard Project Flood and the Modified August 1955 flood on the

21



Quinebaug River are also shown on Plates 3 and 4, It should be
noted from the profiles that high water elevations produced by the
August 1955 médified flood aPPIfQXima;tes the elevations produced
by the Standard Project Flood so that the areas inundated by
these two floods would have essentially the same limits. Only the
smaller area inundated by the Intermediate Regional Flood is
delineated on Plates 3 and 4, Also shown on the profiles are
observed high water marks on the Quinebaug River for March 1936,
September 1938 and August 1955 flooéls.

The extent of inundation in the area known as the "Flats" is
due to flood water from Cady Brook as the Quinebaug River flood
water alone would be confined within its banks,

Plé.te 7 shows typical cross sections for the Quinebaug River.
The locations of these and other cross sections are indicated on
Plates 3 and 4,

Flood Descriptions

Following are descriptions of known large floods that have oc-
curred on the Quinebaug River and Cady Brook in Southbridge.
These are based upon newspaper accounts, historical records and

field investigations,
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August 1955A N

'I;he flodd of. August 195'5.;&'&5 p;odgced wh;n 'to.jr.x:c.e.:‘l.t.ial .;-a.ilns |
from hurr1canes fell over much ;af Ne\;v E‘nélan.d‘ ‘ca;asmg sevex’-e
floodmg throughout l:he reg1on. Ur;hké fhe .hurx;.l.canes of‘Sepi’:en';a
ber 1938 a.nd August 1954 Whmh were notable for the1r hlgh wmds,
the hurricanes of 1955 were noteworthy for the1r hlgh amounts of
precipitation. Between 11-15 August "Hurricane Connie'' brought
substantial amounts c;f rainfall.to éouthwéstern N‘ev&; England, ‘but
. very little runoff oc&urred as a resﬁlt of dry anteced(;nt conditions,
Approxxrﬁately 5 mches of rain fell in Southbndge durmg this
perlod settmg the stage for wha.t wa.s; to come la.ter .Bet.:we.en
©18-20 August hurricane 4”Diane“ dumped approxirﬁately_lz in;:hes
of rain on the Southﬁfidge area. In the neighboring ﬁow; of
Charltoﬂ moré tha.ﬁ 20 ‘inches .of ré,in fell bet‘ween.l 1-19 of August
over the headw.ra..te.rs‘ of Cady Brook. |

Flooding of the Quinebaug River and Cady Brook in Southbridge
cau.sed n.early 30 i)ercent of r;he t(')ta..}. damages iﬁ thé 'I;hames.
River basin. ‘Southbricige industries were pa.rtig;:ularly hard hit,
with lossers of over 70 percent. of the city totai. Cady Brook,
which flows southwarld thi‘ough Cﬁarlton to the Quinéb;ug at
Southbridge, caused hea\}y resiciential and cqmmercial damage

along its entire length,
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The failure of Glenecho Dam in Charlton produced a'trémen-
dous sﬁrge .tha,t destroyed several othe_r smallér damé in
Charlton anci continued unabated down Cady Brook to the Quinebaug
River. In Southbridge where the drainage area of Cady Brook is
12 square mile-:.s, the peak discharge of thi.s. surgé was 'a.ppro:.:i-
mately 26, 300 cfs.

Based on the meager data available, the peak discharge on
Quinebaug River below Cady Brook is estimated to have been
between 35, 000 and 40, 000 cfs. The failure of Glenecho Dam on
' Cady Brook and of 'the Globe Tool é.nd Die Company Dam on thé
Quinebaug River introduces a very complex hydfologic problem.
So fé.r.no satisfactory analysis has been made to show the coﬁpo-
nent flows in the developmént of tile flood on. the -.Qui.n'e.baug River
from Southbridge to the town of Quinebaﬁg_, Connecticut, just
below the State line.

Southbridge experignced losses of over $18, 000, 000 with 350
dwellings flooded and 70 commercial establishments suffering
damage ranging from flooded and silted baéements to complete
loss of stock, equipment and buildings. Eight highWay bridges in
the city were dest.royed and sections of several roads were

undercut and washed out,
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Losses sustained by Southbridge industries arnounted to
over $13, 000,000, The American Optical Company, located
below the confluence of Cady Brook and the Quinebaug River was
particularly hard hit when the flood overtopped and breached
dikes constructed by the company following the September 1938
flood,

September 1938 Flood

The flood of September 1938 resulted from three days of heavy
‘rains preceding a disastrous hurricane which dumped a total of
13.5 inches of rainfall on the Southbridge area. The flood resulting
from rainfall had already formed before the hurricane arrived.
New England was experiencing heavy rainfall on September 18, 19
and 20, and streams running bank full when the rain associated
‘with the hurricane brought the total rainfall during a 4-day period
tc'n" about 17 inches in certain limited areas and to. 10-14 inches
in the Quinebaug River basin,

Damage was particularly severe in Southbridge where the Ames
Worsted Company Dam and five small dams on branch streams
failed. The large plant of the American Optical Company had é to

7 feet of water over its main working floors. About five other

25



industries also sustained large losses. Over 300 dwellings had
flooded basements from overflow of brooks and backwater of
the Quinebaug River. Losses sustained were close to $950, 000,

March 1936 Flood

The March 1936 floods resulted from .f:wo separate storms of
March 9-13 and 16-22. The first heavy rain fell on the snow
cover which had a water content of about 3-4 inches. The amount
of precipitation of the first storm was notable but not extraordinary.
In general it stands out only as a major contributing factor to the
catastrophe that followed, The weather became unseasonably warm
about March 9 and continued so during the remainder of the month,
The water from the melting snows and the extraordinary rainfall
of the second storm flowed into streams already burdened with
the waters of the first rain_, producing high stages and devastating
flooding. Major losses occurred in Southbridge at the American
Optical Company and the Southbridge Finishing Company plants,

February 1886 Flood

The February 1886 flood resulted from an average precipita-
tion of over seven inches of rainfall within a three-day period,
Conditions were favorable for high runoff and a flood resulted

approximately equal to that of March 1936,
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CADY BROOK

The Stream and Its Valley

Cady Brook begins at Glenecho Lake in Charlton, Masgsa-
chusetts and flows in a southerly direction to its confluence. . - -
with the Quinebaug River in Southbridge.

Developments in the Flood Plain -

Development along Cady Brook is in the lower reaches of
the study area and consists primarily of residential and a few . . -
manufacturing establishments.

Bridges Across the Stream

There are four highway bridges crossing Cady Brook within

the town of Southbridge. Table 7 lists pertinent elevations for

the bridges and shows the relation to the Intermediate Regional .. ..

Flood and the experienced 1955 flood, - All of the bridges will be.
overtopped by the Standard Project Flood which will also inundate
the approaches, The footbridge will not be overtopped but access
from the west will be impossible beginning with an Intermediate
Regional Flood, The pipe crossing Cady Brook just below Vinton
Street will not be affected by flood flows. The ‘head loss in this
area is created by the abutments of the I-beam supports., Figure
5 shows the Charlton Street and Randolph StreetBridges over

Cady Brook,
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Dams on Cady Brook

There are no dams on Cady Brook in'the town of Southbridge.

Obstructions to Flood Flows

No other significant obstructions to flows exist othér than those
described in previous paragraphs.

Flood Records

There are no records of stream gages or discharges available -
in the lower reach where flood damages occur. ' Information on
floods was obtained from interviews with local residents and from:

a search of newspaper files and historical records. :

Flooded Areas, Flood Profiles and Crogs Sections

‘The high water profiles on Cady Brook for the Intermediate
Regional Flood, the Standard Project Flood and the estirmated
recurring August 1955 flood without dam failures and the Inter-
mediate Regional Flood flooded areas are shown on Plates 5 and 6,

Plate 7 shows typical cross sections for Cady Brook. -The:
location of these and other cross sections are indicated on Plates
5 and 6,

Flood Descriptions

Description of the large floods on Cady Brook are included in

the discussion of past floods on the Quinebaug River,
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TABLE 7

BRIDGES ACROSS CADY BROOXK

intermediate
Station Stream Regional August 1955 Underclearance
Above Bed Floor Flood Flood Relation to Inter, Regional Flood
Mouth Identification Elev. Elev. Crest Crest Elev. Above Below
ft., ms! ft,,msl ft., msli ft. , msl ft, , msi ft. , msl ft., msl!

3450 Foot Bridge 418.0 429.0 425.0 - 427.3 2.3 -
10+00 Charlton St. 420.3 432.0 429, 8 435, 8 428.5 - 1.3
17450 Randoiph St. 424,9 435, 4 432.8 440.5 432.8 - -
46+70 9" Pipe Crossing 447.4 465, 4 455, 7 - 462, 1 6.4 -
53+00 Vinton St. 453,5 465, 2 467.0 - 463, 4 - 3.6

91+80 Brookside Road 478.0 490. 4 493.0 - 487. 1 - 5.9



CHARLTON STREET BRIDGE

AMERICAN OPTICAL FOOTBRIDGE

BRIDGES ACROSS CADY BROOK

Figure 5
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'FUTURE FLOODS

This section of the report discusses.the Standard Project :
Flood and the Intermediate Regional Flood on the Quinegbaug River

and Cady Brook.in the vicinity of Southbridge, - Massachusetts,

Floods the size of the Standard Project Flood represent reasonable |

upper limits of expected flooding, Floods of the size of the
Intermediate Regional Flood represent floods that may reasonably . .
be expected to occur more frequently, although they will not be -

as high as the infrequent Standard.Project Flood, . . .
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DETERMINATION OF INTERMEDIATE REGIONAL FLOOD

The Intermediate Regional Flood is defined as a flood having
an average frequency of occurretice in the order of once in 100
years at a designated location, although the: flood may occur in..
any year, For this reason, the Intermediate Regional Floodiis
better described as a flood with-a 1 percent chance of occurring -
each vear:

The Intérmédiat’e' Regibégl_Fldbd'_d_ischa.rges for the Quinebaug
River and Cady Brook in Southbridge were derived from .
information compiled following the record flood of August 1955
and during the design studies for Westville and East Brimfield
Reservoirs, Adopted peak discharges for the Intermediate Regional
Floods on the Quinebaug River and Cady Brook are shown in
Table 8,

Results of this study indicate that at River Street Bridge an

 Intermediate Regional Flood would be 0.9 feet lower than the
modified 1955 flood stage and 1,2 feet lower at Central Street
Bridge. Downstream at Dresser Hill Road the Intermediate

Regional Flood is 1.6 feet lower than the modified 1955 flood.
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TABLE 8

INTERMEDIATE REGIONAL FLOODS.

- PEAK DISCHARGES '

. River Drainage o
Stream .. Location _ Station = Area Discharge

sq. mi, .. c.f.s.
Quinebaug R. Westville Dam. 252400 _ 99.5 2500
S Harrington Co. Dam . . 190+50 106, 0 _ 2600
L Above Gady Brook . . 141400 _ 122,0 5500
" - American Optical Dam 112400 126.0 6300
' - - Sandersale Dam . . 87+50  _ 136.0 6300

S Southbridge~Dudley _ L o o .
Town Line 0+00 146.0 9100
Cady Brook Mouth 0+00 13.0 4200

DETERMINATION OF STANDARD PROJECT FLOOD

The largest flood that is likely to oceur on a specific stream
has been experienced only in rare instances. The Corps of
Engineers, in cooperation with the National Weather Service, has
made broad and comprehensive studies and investigations based
on the vast records of experienced storms and floods and has evolved
generalized procedures for estimating the flood potential of

streams. These procedures have been used in determining the
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Standard Project Flood. It is defined as the largest flood that
can be expected from the most severe 'c_p_mbi_na._tipn-_ _6£ meteorological
and hyc.lr.ol.og“i'c-al condit;ons tha.t .are'-con_s.i_d,ered reé,sonable
characteristics of the geographical regions involved. Adopted
peak discharges of the Standard Project Floods on the Quinebaug
River and Cady Brook are shown in Table 9,
A Standard Project Flood has been estimated for the Quinebaug

River. It is assumed that this flood would be about the same as
the modified August 1955 flood at River Street and 0,6 foot higher
r5.{: .Centra.l Street Bridge, Downstream at Dresser Hill Road
the Standard Project Flood is 0.4 foot higher :thé.n the modified
August 1955 flood. The Standard Project Flood would be much
higher if it wasn't for the two flood control dams at Westville and
East Brimfield, The dams will be operated to reduce flows during
heavy rains or when there'is a large amount of runoff from snowmelt
and precipitation.
- Frequency

‘It is not practical to assign a frequencjr ‘to the Standard Project
Flood. The occurrence of such a flood would be a rare evert.,

however it could occur in any year,
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Stream

Quinebaug R.

Cady Brook

TABLE 9

STANDARD PROJECT FLOODS

PEAK DISCHARGES

Location

Westville Dam
Harrington Co, Dam
Above Cady Brook
Ame_rican Optica.l Dam
Sande rsda.ler Dam |

Southbridge -Dudley
Town Line

Mouth

Possible Larger Floods

Floods larger than the Standard Project Fiood are possible;

however, the combination of factors that would be necessary to

River
Station

252400

190+50

141+00

112+00

87450

0+00

0+00

Drainage
Area Discharge
sq. mi, c. f. s,
99.5 2500
106,0 4000
122.0 8300
126, 0 9600
136,0 9600
146.0 13500
13.0° 6500

produce such floods would seldqm,opcur_. _For this reason, floods

of this magnitude have not been considered in this report,

HAZARDS OF GREAT FLOODS |

The amount of damage caused by any flood depends upon how

much area is flooded and the height of flooding.
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Areas Flooded and Heights of Flooding

The areas along Quinebaug River and Cady Brook flooded by
the Intermediate Rggionall- and the Standdrd'P-roject‘F‘loods are
shown on Plates 3 through 6. Elevations of flow can be estimated
from the profiles which are shown on the same plates.

The profiles for the rivers were computed b.y using strearﬁ |
characteristics for selected reaches as determined from o.t;serw.red
flood profiles, flood high water mar!{s, topographic maps and
back water curves. The overflow areas and the elevations shown
on Plates 3 through 6 have been determined with an accuracy
consistent with the purposes of this study and the Iaccuracy of the
basic data.

Tﬂe profiles of the Intermediate Regional and the Standard
Project Floods depend in part upon the degree of destruction or
clogging of various bridges during the flood. Because it is
impossible to forecast these events, it is assumed that all bridge
structures willr stand‘ and that no clogging will oécﬁr.

Figure 6 shows the heights that would be reached by the
Intermediate VRegional and‘.the Standard Project f‘ioéds on fac‘:ili-
ties presently existing within th.e: flood plain in the vicinity of

Soﬁthbridge.
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" STANDARD PROJEGT.
; : LOOD ‘

QUINEBAUG RIVER - Flood Height at Building be low
Dresser Hill Road Bridge

CADY BROOK - Flood Heights at Corner of Randolph
and Green Streets

FI1.OOD HEIGHTS
Figure 6
37



GLOSSARY OF TERMS

Flood. An overflow of lands not normally covered by water
and that are used or usable By man. Floods have two essential
characteristics: the inundation of land is temporary; and the
land is adjacent to and inundated by overflow from a river or
stream or an ocean, lake, or other body of standing water.

Normally a '"flood" is considered as any temporary rise in
stream flow or stage, but not the ponding of surface water, that
results in significant adverse effects in the vicinity, Adverse
effects may include damages from overflow of land areas,
temporary backwater effects in sewers and local drainage
channels, creation of unsanitary conditions or other unfavorable
situations by deposition of materials in stream channels during
flood recessions, rise of ground water coincident with increased
stream flow, and other problems.

Flood Crest. The maximum stage or elevation reached by
the waters of a flood at a given location.,

Flood Peak, The maximum instantaneous discharge of a flood
at a given location. It usually occurs at or near the time of

flood crest.

38




Flood Plain. The relatively flat area or low lands adjoining

the channel of a river, stream or watercourse or oceah, lake,
or other body of standing water, which has bheen or may be
covered by flood water.

Flood Profile. A graph showing the relationship of water

surface elevation to location, the latter generally expressed as
distance above mouth for a stream of water flowing in an'open
channel, It is generally drawn to show surface elevation for
the crest of a specific flood, but may be prepared for conditions
at a given time or stage,

Flood Stage. The stage or elevation at which overflow of the
natural banks of a stream or body of water beging in the reach
or area in which the elevation is measured,

Head Loss. The effect of obstructions, such as narrow bridge-
openings or buildings that limit the area through which water
must flow, raising the surface of the water upstream from the
obstruction,

Intermediate Regional Flood, A flood having an average fre-

quency of occurrence in the order of once in 100 years although

the flood may occur in any year. Itis based on statistical analyses
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of streamflow records available for the watershed and analyses
of rainfall and runoff characteristics in the ''general region of
the watershed',

lLeft Bank. The bank on the left side of a river, stream, or
water course, looking downstream,

Low, Steel (or Underclearance). See "underclearance'.

Right Bank, The bank on the right side of & river, stream, or
watercourse, looking downstream..

Standard Project Flood, The flood that may be expected from

the more severe combination of meteorclogical and hydrological
conditions that are considered reasonably characteristic. of the
geographical area in which the drainage basin is located, excluding
extremely rare combinations. Peak discharges for these floods-
are generally about 40% to 60% of the Probable Maximum Floods
for the same basing. Such floods, as used by the Corps of
Engineers, are intended as practicable expressions of the

degree of protection that should be sought in the design of flood
control works, the failure of which might be disastrous.

Underclearance. The lowest point of a bridge or other struc-

ture over the main channel of a river, stream or watercourse.

This is referred to as '"'low steel' in some regions,
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AUTHORITY, ACKNOWLEDGEMENTS AND INTERPRETATION
OF DATA

This report has been prepared in accordance with the authority
granted by Section 206 of the Flood Control Act of 1960 (P, L., 86-645)
as amended,

O S

Agsistance and cooperation of the U.S. National Weather
Service, U.S. Geological Survey, Massachusetts Water Resources
Commission, Massachusetts Department of Public Works, Town
of.Southbridge and private citizens in supplying useful data are
appreciated.

Bk

This report presents the loca!l flood situation for Southbridge,
Massachusetts. The New England Division of the Corps of
Engineers will provide technical assistance in application of data

presented herein,
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